Wide exposure of lesions during the subtemporal approach often leads to temporal lobe injury caused by excessive retraction. A brain retraction technique using gelatin sponge pieces was developed to minimize intraoperative brain retraction during the subtemporal approach. After aspirating cerebrospinal fluid and slackening the temporal lobe, 2-3 pieces of gelatin sponge are inserted between the dura and surfaces of the anterior and posterior parts of the temporal lobe, then covered with cottonoids. The gelatin sponge pieces expand and thus expose the free margin of the tentorium with minimal brain retraction. This technique was used in 50 patients undergoing clipping for cerebral aneurysms. Although computed tomography indicated minor brain injury caused by retraction in three patients with ruptured aneurysm of the basilar artery bifurcation, no patients experienced new neurological deficits other than transient ipsilateral oculomotor nerve paresis. In conclusion, gelatin sponge, with its innate mechanical characteristics and ease of application, seems to offer an alternative retractor in neurosurgical interventions using the subtemporal approach for patients with unruptured aneurysm or non-severe subarachnoid hemorrhage.
Introduction
The subtemporal approach is widely used for clipping of cerebral aneurysms located at the bifurcation of the basilar artery, the proximal posterior cerebral artery, or the junction between the basilar and superior cerebellar arteries. 2, 3) Wide exposure of lesions during the subtemporal approach often leads to temporal lobe injury following excessive retraction. 4-9) Minimal brain retraction thus remains one of the important goals in such an approach.
We describe a brain retraction technique using gelatin sponge to minimize intraoperative brain retraction during the subtemporal approach.
Operative Technique
The patient is placed supine with the head rotated contralaterally to the side of trepanation. The ipsilateral shoulder is elevated and supported with a cushion to keep the zygomatic arch horizontal to the floor. The vertex is tilted down to facilitate a steep upward angle of approach. The lower part of the squamous temporal bone is removed using rongeurs until the cranial window is nearly flush with the floor of the middle fossa. Under the operating microscope, the temporal lobe is carefully retracted to expose the free margin of the tentorium. The arachnoid membrane overlying the perimesencephalic cistern is incised and cerebrospinal fluid (CSF) is aspirated. The temporal lobe is then slackened.
Gelatin sponge (Spongel; Astellas, Tokyo) is cut into 10 × 20 × 20 mm pieces and moistened in saline solution (Fig. 1) . Any air and excess saline solution are expelled from the gelatin sponge. Next, 2-3 pieces of gelatin sponge are inserted between the dura and the surfaces of the anterior and posterior temporal lobes (Fig. 2) , then covered with cottonoids. The gelatin sponge pieces expand and thus expose the free margin of the tentorium with minimal brain retraction (Fig. 3) . The gelatin sponges are not exchanged during the surgical procedure.
We have used this technique in 50 patients undergoing clipping for cerebral aneurysms (21 with aneurysm of the basilar artery bifurcation, 22 with aneurysm at the junction between the basilar and superior cerebellar arteries, and 7 with aneurysm of the proximal posterior cerebral artery) without using spinal drainage. Although computed tomography identified minor brain injury caused by retraction in 3 patients with ruptured aneurysm of the basilar artery bifurcation, no patients experienced new neurological deficits other than transient ipsilateral oculomotor nerve paresis.
Discussion
The gelatin sponge has the advantage of being able to absorb a volume of water equal to 5-10 times its own volume. Gelatin sponge inserted between the dura and surface of the temporal lobe spontaneously absorbs CSF and gradually swells. Furthermore, the gelatin sponge retracts the temporal lobe along the form of the cortical surface, acting more mildly than a self-retaining brain retractor. As a result, the procedure offers a retractor effect without excessive retraction pressure. Before using this technique, sufficient CSF must be aspirated from the perimesencephalic cistern and the temporal lobe must be temporarily slackened to obtain space to insert the gelatin sponges. As the temporal lobe is retracted for only a few minutes during the procedure, the risk of brain injury is greatly reduced.
In conclusion, the gelatin sponge, with its innate mechanical characteristics and ease of application, 1) seems to offer an alternative retractor for neurosurgical interventions using a subtemporal approach for patients with unruptured aneurysm or non-severe subarachnoid hemorrhage. The authors are to be congratulated on having presented an elegant method of brain retraction by using gelatin sponge at the time of subtemporal craniotomy for management of aneurysms at the distal basilar artery. The method described here can be tailored to the surgeon's needs and might also be used in other neurosurgical procedures, as for example in the interhemispheric approach to distal anterior cerebral artery aneurysms or third ventricular tumors (via the transcallosal or translamina terminalis approaches). Due to the hydrophilic nature of the gelatin sponges, the likelihood of desiccation and adhesion to the retracted brain structures is decreased, as well as the risk of local damage during their removal at the end of surgery. Subtemporal approach is associated always with retraction problems due to the inherent anatomical features, namely the level of medial structures (targets) locating more cranially than that of the outer part of the temporal lobe, so that the retraction of the temporal lobe is necessary even at the time of unswollen brain. The senior commentator remembers the attitude of Profs. Drake and Peerless in 1970s in the use of the subtemporal approach; they interrupted surgery in the case of swollen brain after subarachnoid hemorrhage (SAH) at the time of clipping procedure of basilar bifurcation aneurysms and reoperated after having waited until the swelling subsided. They did spinal drainage just prior to surgery to slacken the brain and thus the temporal lobe. They tried also to preserve the venous return by wrapping the vein of Labb áe with oxy-cellulose and prevented venous injury and thus venous congestion. As the authors rightly indicate, this surgical management via subtemporal approach can be applied only for patients with unruptured aneurysms or nonsevere SAH.
We are applying the pterional approach for basilar bifurcation aneurysms pioneered by Yasargil at the beginning of the 1970s and published in 1976, adding selective extradural anterior clinoidectomy along with opening of basal cisterns in combination with fenestration of the lamina terminalis for CSF drainage. 2) In the case of low positioned basilar aneurysms located below the level of the posterior clinoid process, extended transcavernous posterior clinoidectomy is combined. 2, 3) With the use of the mentioned procedures, unavailability of subtemporal approach for such ruptured aneurysms in the acute stage with mild to severe grades occupying just more than 50% of admitted SAH patients 1) can be overcome, so possible rerupture of aneurysms during the waiting period can be prevented and perioperative management simplified.
